We investigated the mechanism by which courting males of the desert spider, Agelenopsis aperta, induce a quiescent state in females. We experimentally induced quiescence in two ways. First, we suspended courting males below females who were housed within netted isolation chambers. Second, we exposed females to air passed over a homogenate of male tissue. Both treatments induced a quiescent state in test females, supporting the hypothesis that an airborne chemical emitted by males elicits female quiescence. Additional tests involving the female isolation chamber indicated that this molecule has an effective range of about 3 cm, and that male drumming of the palpal appendages during courtship may direct the pheromone plume towards the female.
Introduction
Because spiders are predators and most are aggressive towards conspecifics, males (the smaller of the sexes) face considerable obstacles in obtaining matings. Suter & Hirscheimer (1986) proposed from study of the courtship sequence in the sheet-line weaving spider, Frontinella pyramitea, that complex and lengthy vibratory signaling reduces female predatory behavior. Males in a number of other spider species use tactics that increase the probability of mating without being cannibalized. For instance, long-jawed orb weavers of the genus Tetragnatha (Tetragnathidae) have sexually dimorphic chelicerae (pincher-like appendages that bear fangs). Males use their much longer chelicerae and the large teeth on them to spread apart the shorter chelicerae of females, thereby locking them open during mating (Bristowe, 1958) . Males lay silk strands over the female's chelicerae in some tetragnathids, and over the legs of the females in other spider families (e.g., crab spiders (Thomisidae) (Bristowe, 1958) and orb weavers (Araneidae) (Robinson, 1982) ). Nuptial gifts of prey items are offered to females in the fishing spider, Pisaura mirabilis (Pisauridae), a tactic noted to increase the duration of copulation in the case of dipterans (Svensson et al., 1990) . The male fishing spider completes insemination while the female is occupied consuming the prey, which is wrapped in a silk bundle (Lang, 1996) . Laboratory studies by Stalhandske (2001) refuted the hypothesis that nuptial gifts in Pisaura mirabilis reduce cannibalism, but supported the hypothesis that they significantly increase a male's probability of mating, and may increase the amount of sperm transferred.
Another mating strategy observed in spiders is to complete insertion when the female is physiologically/behaviorally inactive as in males mating with females that are in the process of molting (e.g., members of the families Araneidae and Salticidae). It has long been known that male funnelweb or grass spiders of the genus Agelenopsis (Agelenidae) induce a passive/cataleptic state in females: according to Gering (1949) , after a period of vibratory signaling, the male approaches the female and mounts her, stroking the sides of her abdomen with his legs to induce catalepsis, and then positions her on her side by grasping one of her legs in his chelicerae. The female remains in the curled-up position even if abandoned by the male while he resumes courtship signaling around the web. This cataleptic response in female A. aperta and other Agelenopsis species has been likened to the immobilization reflexes to disturbance exhibited in many spider species: the individual is positioned with its legs drawn up close to its body and is unresponsive to prodding or manipulation.
During the course of analysis of courtship signaling in A. aperta, Singer et al. (2000) subjected videotaped mating sequences to close scrutiny, and learned that a postural change (bowing of the legs) occurs prior to the inception of the curled-up position and that physical contact by the male does
